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The Ins and Outs of Re-establishing Self-Renewal
Altering transcriptional programs in adult cells to reinitiate embryonic phenotypes is an underlying
theme in two papers published in this issue. In one case, Cleary and colleagues examined a murine
model of human acute myeloid leukemia in which the frequency of leukemia stem cells (LSCs) corre-
latedwith the presence of distinct initiatingMLL fusion oncogenes. The authors revealed that the LSC
populations appeared to originate from adult myeloid cells that had reactivated an embryonic-like
expression pattern. Regulatory factors Myb, Hmgb3, and Cbx5 were identified as crucial compo-
nents of the primitive program, and the combined expression of these three factors may thus
contribute to the capacity of LSCs to self-renew. Revealing this pattern offers insight into potential therapeutic paradigms
and highlights a situation in which acquisition of stem cell properties has negative consequences. On the other hand,
many groups aim to actively reinitiate embryonic programs in somatic cells, specifically in the context of making iPSCs.
Blasco and colleagues demonstrate that functional telomerase is required for efficient expansion and longevity of iPSC colo-
nies, and that even ‘‘old’’ somatic cells are able to re-establish telomeres that reach ESC-like lengths after iPSC clones are
established and maintained. The authors also reveal that the epigenetic modifications on the telomeres themselves also
‘‘reprogram’’ to resemble the patterns observed in pluripotent populations after somatic cells are converted to iPSCs. Collec-
tively, these two largely unrelated papers underscore the importance of understanding the regulatory mechanisms that
modulate self-renewal in order to one day safely target specific pathways for therapeutic purposes.
Focus on Human Embryonic Stem Cells
The world was watching last month as Barack Obama was inaugurated as the 44th President of the United States. As
Kathleen Wong discusses in this month’s Profile article, there have been months of active speculation in the stem cell field
as to the potential changes the new administration may bring to bear, and what impact any new policies will have on stem
cell research across the globe. Throughout his campaign, Obama indicated strongly that he will update the regulations on
stem cell research, but how this will be approached from a legislative perspective is still not clear. To provide more in-depth
information and a broader perspective, this issue also includes a collection of articles that examine the derivation, distribution,
and regulation of hESCs. In one Brief Report, Eggan and colleagues examine the factors that influence the efficiency of hESC
derivation from blastocysts and describe new sibling hESC lines for community use, while in a second Brief Report article,
McCormick and coauthors trace the distribution of hESC lines and analyze the patterns of movement relative to state policies
and NIH funding levels. Importing hESC lines across institutional boundaries, which will perhaps become increasingly
frequent in the coming months, necessitates careful analysis of the consent and derivation practices employed. In their
Perspective article, Lo and colleagues offer insight as to how individual institutes might assess the ethical use of hESC lines
derived at other sites. Even with these guidelines, however, concerns remain among some about whether any hESC deriva-
tion can be ethically justified. Grabel and Gruen review Louis Guenin’s book The Morality of Embryo Use and the arguments
the scholar puts forward that support continued progress in the field of hESC research.
Organ Structures Stem from Base Populations
A collection of recent articles have provided insight into the pathways and populations that maintain the structure of intestinal
organs. In this issue’s Minireview, Batlle and Casali overview a broad selection of these findings and compare and contrast the
systems inplay in the intestinesofmammals andDrosophila. Significantquestions remain, includingwhethermultiple populations
with stemcell potential exist in this organ, but someaspects, such as the rolesof theWnt andNotchsignaling cascades, are start-
ing tobecomeclearer. In addition, Greco and colleagues in the Fuchs lab nowshow that another epithe-
lial organ, the hair follicle, harbors two distinct populations of stem cells, discriminated by their physical
locations, phenotypic profiles, and functional responses. In their Research Article, the authors demon-
strate that the hair germ, as previously postulated, represents a stemcell population downstreamof the
hairbulge thatmore rapidlygives rise to theepithelial lineagesof thehair follicle. The techniques reported
in their study permit the isolation and purification of both stem cell populations, allowing for important
comparison across these distinct stem cell pools, and thus offer an essential tool for future study.Cell Stem Cell 4, February 6, 2009 ª2009 Elsevier Inc. xv
